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© A microwave oven includes a cooking unit (12) 
for cooking food according to a cooking program for 
specifying cooking procedure, a cooking control data 
memory (22) for storing cooking control data for 
controlling cooking, a selecting device (10, 20) for 
selecting one of the cooking programs and providing 
it to the cooking unit (12) in response to operation 
by an operator, a use frequency memory (16) for 
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storing frequency of selection of each cooking pro- 
gram, a device (18) for grouping cooking programs 
into groups corresponding to their frequencies in 
use, and a display device (10, 28) for displaying 
information related to the number of cooking pro- 
grams which belong to each of the groups. The 
conditions of use of the cooking programs can be 
known easily. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to microwave ov- 
ens, and particularly to improved technique of a 
controlling system and an operation method of a 
microwave oven which includes a microcomputer 
inside and operates according to a cooking pro- 
gram stored in a memory. 

D scription of the Related Art 

With enlargement of heating functions of a 
microwave oven, practicable cooking methods have 
been improved and the number of available menus 
also has been increased. The enlargement of heat- 
ing functions includes, more specifically, introduc- 
tion of a heater as heating means and use of an 
inverter power supply as a power source. 

Utilization of such functions under sequence 
control by a microcomputer has brought forth heat- 
ing cooking methods such as grill heating, oven 
heating, so-called composite heating (in which the 
microwave heating and the heater heating are al- 
ternately performed), and simultaneous heating (in 
which the microwave output and the heater output 
are performed according to a predetermined ratio). 

With the expansion of the cooking menus, the 
microwave cooking, the heater cooking, the com- 
posite heating cooking, the simultaneous heating 
cooking and the like have been applied to a large 
number of means utilizing microcomputers and 
sensor devices, to implement the automation of 
cooking. 

For facilitating use of heating cooking methods 
automated as described above by users, menu 
keys for selection of various kinds of cooking pro- 
grams and so forth are provided on a portion for 
control of cooking which is referred to as a control 
unit in a common microwave oven. 

Fig. 1 is an external view of a conventional 
common microwave oven. Referring to Fig. 1, the 
microwave oven includes an outer case cabinet 
101, an oven door 102, an oven tray 103, a roller 
stay 104 and a control unit 105a. 

Fig. 2 is an enlarged view of a panel portion of 
control unit 105a. The panel portion includes a 
display 106, first menu keys 107, a cancel key 108, 
a heating switch 109, second menu keys 110, 
heating mode selecting keys 111 and a timer knob 
112. 

The heating mode selecting key 111 and the 
timer knob 112 are provided for manually setting 
cooking programs of menus which cannot be cov- 
ered by first menu keys 107 and second menu 
keys 110. 



In an operation portion of control unit 105a, as 
shown in Fig. 3, outlines of the menu keys or 
names thereof are printed. Also, it includes an 
overlay 113 having contacts on the backside, a 

5 circuit board 116 in which input switches are pro- 
vided, a membrane sheet 114 for securing contact 
between each contact provided in overlay 113 and 
a contact of a corresponding input switch on circuit 
board 116 when a predetermined position in over- 

10 lay 113 is depressed, and a spacer 115. 

In a conventional microwave oven in which the 
heating cooking is automated, a plurality of menu 
keys 107, 110 are provided for selecting cooking 
programs in a limited space on control unit 105a. 

75 Each of menu keys 107 and 110 is assigned to a 
particular program. Accordingly, limited by the 
operability of menu keys and the visual recogniz- 
ability of menu names, it is impossible to provide 
menu keys more than a certain number. 

20 If the number of menu keys is increased as 

much as possible in the limited space on control 
unit 105a, the number of menu keys unnecessary 
for a user in each selection increases. Accordingly, 
it has a problem that it is troublesome to find out 

25 one desired menu key in a large number of menu 
keys provided. 

In order to solve such a problem, a microwave 
oven shown in Fig. 4 is disclosed in Japanese 
Patent Application No. 63-274239. The gist of the 

30 application is to display in a "time divisional" man- 
ner with video information the layout or menu 
names of menu keys 107, 110 provided in a control 
unit 105a which has been introduced in a conven- 
tional microwave oven. The application thus has an 

as objects of overcoming the problem of the menu 
key arrangement on control unit 105a in a conven- 
tional microwave oven. 

Referring to Fig. 4, the microwave oven in- 
cludes an outer case cabinet 101 having an oven 

40 cavity 117, an oven door 102, a roller stay 104, a 
heating element 118 and a control unit 105b. 

Fig. 5 is an enlarged view of a panel portion of 
control unit 105b. The panel portion includes a 
display 119, menu name displays 120, menu se- 

45 lecting switches 121, an operation mode selecting 
switch 122 and an operation mode name display 
123. Display 119, menu name displays 120 and 
operation mode name display 123 are formed of 
color liquid crystal displays. 

60 The character information and the video in- 
formation outputted to display 119, menu name 
displays 120, operation mode name display 123 
are recorded in a so-called IC (Integrated Circuit) 
card or a so-called RAM (Random Access Mem- 

55 ory) pack, an external storing means which will be 
described later. However, information of the opera- 
tion mode names outputted to operation mode 
name display 123 (e.g., character strings such as 
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"CLOCK", "MICRO", "GRILL" and "READY") is 
stored in an operation controlling ROM (Read-Only 
Memory not shown) provided in control unit 105b. 

Fig. 6 is a schematic diagram illustrating exter- 
nal appearances of an IC card 124a or a RAM pack 
124b each of which is external storing means and 
storage structure of a main memory, which store 
various kinds of cooking information to be stored in 
a main memory 12 (including RAM) provided in 
control unit 105b. 

Such kinds of information recited below are 
stored in IC card 124a or RAM pack 124b, and are 
stored in corresponding areas in main memory 12. 

(1) Contents information ... stored in a data area 
125a. This is information for displaying stored 
contents of main memory 12 in display 119. 

(2) Cooking program ... stored in an area 125b. 

(3) Menu video data ... stored in an area 125c. 
The data is video information indicative of ap- 
pearance of a selected dish to be displayed in 
display 119. 

(4) Menu name data ... stored in an area 125d. It 
is video information of a menu name or color 
illustration for having a user recognize a menu 
name to be displayed in menu name display 
120. 

In the data areas of IC card 124a or RAM pack 
124b, that is, in the data areas of main memory 12, 
various cooking information such as cooking pro- 
grams, menu video data, menu name data are 
classified and stored for each heating cooking 
method (the microwave heating, the grill heating 
and the like). 

Referring to Figs. 4 - 7, the transition and 
operation of display in control unit 105b in the 
microwave oven will be described in the following. 
Every time operation mode selecting switch 122 is 
depressed, the operation modes change in a pre- 
determined order (Fig. 7(a) (b) — (c) (d) - 
(e)). When one cycle of menus is finished, the 
operation mode returns to the initial operation 
mode (Fig. 7 (e) -» (a)). 

The operation modes include such modes as 
recited below. 

(1) Clock display mode (Fig. 7 (a)) 

At the time of power-up of control unit 105b, 
or when the main body of the microwave oven is 
not operating for cooking, it is a time display 
mode. An example of the operation mode dis- 
play at that time is "CLOCK". 

(2) Microwave cooking mode (Fig. 7 (b)) 

A heating mode by oscillation of microwave 
generating means such as a magnetron. A dis- 
play example of a mode title in this case is 
"MICRO". In this operation mode, in menu 
name displays 120, names of menus to be sub- 
jected to the microwave cooking (or with cor- 



responding illustrations of the menus) are dis- 
played. In Fig. 7, the names of menus are 
displayed as "M - 1 ", "M - 2", "M - 3". 
(3) Grill cooking mode (Fig. 7 (c)) 

s A heating mode of heating by element 111. 

An example of the operation mode display in 
this case is "GRILL". In this operation mode, 
names of menus for the grill cooking are dis- 
played in menu name displays 120. In Fig. 7 (c), 

w the names of menus are shown as "G - 1 ", "G - 
2", "G - 3". 

Three operation modes have been described 
above. Upon depression of menu selecting switch 
121 in each operation mode, the display further 

75 changes. For example, Fig. 7 (d) illustrates the 
appearance of control unit 105b when a menu 
selecting switch 121 corresponding to the menu 
name "G - 3" is depressed. An image showing the 
appearance of the dish corresponding to menu G - 

20 3 is displayed in display 119. 

Fig. 7 (e) shows control unit 105b when menu 
selecting switch 121 for the menu G - 3 is de- 
pressed once again in the state indicated in Fig. 7 
(d). The names of menus outputted to menu name 

25 display 120 in Fig. 7 (d) are erased except the 
selected menu G - 3. Display 119 displays a mes- 
sage indicating that the menu G - 3 is selected. 
The message "READY" indicative of finish of a 
menu selecting operation is outputted to operation 

30 mode name display 123. 

As clearly seen from the above description, 
upon depression of operation selecting switch 122, 
operation modes are switched. Furthermore, by 
changing the names of menus outputted to menu 

35 name displays 120 correspondingly, it is imple- 
mented to display the menu key layout in a "time 
divisional" manner. 

As clearly seen from the above description, the 
microwave oven shown in Figs. 4-6 solves the 

40 problems of the conventional microwave oven of 
commercial model shown in Figs. 1-3. That is, the 
operability of menu keys and the visual recogniz- 
ability of the menu names in the limited space on a 
panel of control unit 105b are maintained while it is 

45 possible to use cooking programs as many as 
possible. Measures taken for solving the problems 
are to store necessary various kinds of cooking 
information in an external storage means such as 
an IC card, thereby enabling exchange of informa- 

50 tion to be stored in a main memory of a control 
unit whenever desired, and to switch display con- 
tents corresponding to the operation with a menu 
name display portion formed of a liquid crystal 
display. 

55 Such measures make it possible to use the 
developed programs as many as possible while 
keeping the high operability of the menu keys 
within the limitation of heating hardwares. As an 
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image of an appearance of a selected dish is 
displayed on a color liquid crystal display, con- 
firmation of the selected result is also facilitated. 

Furthermore, as a result, the following are en- 
abled. It is assumed that a user has not selected 
his desired menu yet. The user can depress some 
menu selecting switches in this case to compare 
and evaluate images of completed dishes output- 
ted. As a result of the evaluation, a menu which is 
determined to be the most preferable can be se- 
lected finally. The selection is made on the basis of 
a subjective reference of the user obtained by 
comparing appetites inspired by the images of 
menus. 

Besides such subjective reference as de- 
scribed above, it is also tried to enable selection of 
menus with more objective reference. Figs. 8 and 9 
illustrate a microwave oven capable of counting the 
number of use of cooking programs every time 
cooking is performed using the microwave oven 
and storing the number of times in a memory. In 
the microwave oven, a user can make the number 
of use of cooking programs displayed if need be. 
The user thus can check the latest number of use 
of respective cooking programs for menus. Such a 
microwave oven is for business use, which is main- 
ly used in so-called "fast food" shops. This kind of 
microwave oven is described in Japanese Utility 
Model Laying-Open No. 62-19501, for example. 

Fig. 8 illustrates an operation panel portion of a 
control device in the above-described microwave 
oven for business use. Referring to Fig. 8, the 
operation panel includes a display 151 for output- 
ting information of a selected cooking program, 
dedicated menu keys 152 for specifically address- 
ing cooking programs stored in a memory cor- 
responding to each menu, a heating start key 153, 
an attachment 157 to the main body of a control 
device for memory modules 156a, 156b such as a 
RAM pack in which cooking programs are stored, a 
count number call key 158 for inputting an instruc- 
tion for reading the number of use for each dedi- 
cated menu key 152 (the number of use of cooking 
programs) from a memory and outputting it to 
display 151, a cooking program input key (MENU 
ENTRY) key 159 for instructing transfer (load) of 
cooking programs stored in memory modules 
156a, 156b to a main memory provided inside 
responsive to an instruction of a microcomputer 
provided in the control device, and a program code 
output key 160 for outputting to display 151 a 
program code N3 of a cooking program stored in 
an address of a main memory corresponding to 
each dedicated menu key 152. 

Program code output key 160 is for use when 
the user checks if the contents of a cooking pro- 
gram and a menu name written in each dedicated 
menu key 152 correctly correspond to each other. 



As to the attachment 157 of memory modules 
156a, 156b, in the figure, the access panel which is 
opened and closed when attaching and detaching a 
memory module is shown. 

5 In Fig. 8, an example is illustrated in which 

display 151 makes a display meaning that the code 
N3 of a cooking program stored in an address 
corresponding to No. 4 of dedicated menu key 152 
in the main memory is "1 1 1 ". 

w Fig. 9 is a block diagram of this microwave 
oven. In Fig. 9, the microwave oven is displayed 
divided into output means, input means, control 
means and internal storing means, external storing 
means from left to right 

75 Input means includes dedicated menu keys 
152 and three kinds of operation keys (COUNT 
CALL key 158, MENU CALL key 160, MENU EN- 
TRY key 159). 

Output means includes a display 151. Cor- 

20 responding display is made in the display 151 
when an operation key is operated. 

Control means includes a microcomputer hav- 
ing a CPU (Central Processing Unit), an operation 
control ROM, an input/output interface (I/O). 

25 Storing means includes a RAM. The RAM is 

referred to as a main memory in order to distin- 
guish it from external storing means (memory mod- 
ule) described later. 

The RAM shown in the figure stores informa- 

30 tion indicative that the number N2 of use of a 
cooking program (P) of a menu assigned to No. 1 
of dedicated menu keys 152 (in the figure 
"standard hamburger") is fifteen times and the 
program code N3 thereof is "1 1 1 ". 

35 When a new cooking program is stored in the 
RAM from the ROM module 156a which is one 
example of a memory module, as shown in Fig. 9, 
a cooking program of cooking program code 211 is 
stored in address N1 in the main memory assigned 

40 to No. 1 dedicated menu keys 152, a cooking 
program of program code 221 is stored in the 
second one, and the cooking program of the pro- 
gram code 231 is stored in the third one. 

In the main memory, corresponding to the 

45 number of dedicated menu keys 152, ten address- 
es N1 - N10 are prepared, for example. For each 
address, a location for storage of the number of 
use N2 f a location for storage of the cooking pro- 
gram code N3, and a location for storage of cook- 
so ing program P are prepared. 

The external storage means is a memory mod- 
ule, which includes a RAM pack or ROM modules 
156a, 156b and so forth, for example. 

Information stored in each location except the 

55 number of use N2 is supplied from external storing 
means such as ROM module 156a, 156b or the 
like. 



4 



7 



EP 0 482 578 A1 



8 



Although not shown in Fig. 9, at the time when 
a drive signal is sent to an electronic buzzer for 
producing a cooking finish informing signal pro- 
duced when the cooking operation of the micro- 
wave oven main body by the cooking program P is 
finished, a signal is transmitted to a corresponding 
address of a memory of cooking programs the 
number N2 of use is incremented by 1 . 

The main features of a function of counting the 
number of use of cooking programs in a microwave 
oven for business purpose having such structure as 
described above are: 

(1) The operation for selecting a cooking pro- 
gram of a desired menu in a plurality of pre- 
pared menus can be made by selecting a dedi- 
cated menu key 152 specifically assigned to 
each menu and depressing the key. A cooking 
program stored in an address of a memory 
corresponding to the selected menu is thus read 
out. 

(2) The number of use of each cooking program 
is rewritten and stored at the time when an 
instruction indicative of output of a cooking fin- 
ish informing signal is executed. 

(3) The counted result can be checked when- 
ever the user desires. The check is conducted 
independently of cooking by the menu selection. 
The operation for the check includes an opera- 
tion of depressing a count number call key 
(COUNT CALL key) 158 and an operation of 
depressing a corresponding dedicated menu 
key 152 for specifying a cooking program which 
is an objective of the calling. As a result of the 
checking, a number of the specified menu key 
and the number of use thereof are outputted to 
display 151. 

(4) The above-described checking operation is 
an operation required for checking the number 
of use of a single cooking program. When 
checking a plurality of programs, the above- 
described checking operation is repeated for a 
desired number of times. 

(5) The data outputted as a result of the opera- 
tion of checking is the unprocessed number of 
times of use for each individual cooking pro- 
gram. It is left to the user himself how to inter- 
pret the data and what to do on the basis of the 
interpretation. 

The microwave oven described in the second 
place has the following problems. In the microwave 
oven, an image of appearance of a dish is output- 
ted in display 119 (Fig. 5). It enables a method of 
use in which a user selects a desired menu after 
seeing the appearance image. As described above, 
the selection is based on the subjective reference 
of the user. 



On the other hand, a main user of a microwave 
oven (a housewife, for example) basically considers 
information related to favorites of dishes of family 
members, nutritive condition, foods stored in a re- 
5 frigerator, and various dishes introduced in TV 
cooking programs and the like. 

However, it appears that in the practical use by 
most of users, the menus are selected strongly 
reflecting favorites of the user rather than the 
10 above-identified various elements. It is recognized 
that this often happens in the case of a so-called 
"poor cook" or users who cannot take enough time 
for preparing dishes because of some reason. 

Especially, it seems that when at a loss about 
75 the menu, most of the users select menus mainly 
on the basis of their own favorites. Here exists a 
possibility of occurrence of unbalanced menu se- 
lection. 

Under such circumstances, if a microwave 
20 oven is used in which the menu selection is en- 
abled through an effect of inspiring appetite with 
video information of a completed dish, it is possible 
that the unbalanced menu selection may be greatly 
amplified. Accordingly, if a large number of cooking 
25 programs are availably prepared in external storing 
means, it is highly possible that a lot of programs 
are not used. 

However, in any of the above-described con- 
ventional microwave ovens, it is very difficult to use 
30 all of the prepared cooking programs uniformly. 
That is, it is extremely difficult to equally use 
prepared cooking programs. It is also difficult to 
purchase an optional external medium at an appro- 
priate time for cooking programs of new menus. 

35 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present in- 
vention to provide a microwave oven capable of 

40 facilitating appropriate control of total conditions of 
use of a plurality of cooking programs. 

A microwave oven according to the present 
invention includes a cooking device for cooking 
foods according to a cooking program specifying 

45 procedure of operation of cooking means, a cook- 
ing program memory for storing a plurality of cook- 
ing programs, a selecting device for selecting one 
of the plurality of cooking programs stored in the 
cooking program memory according to operation 

so by a user and providing the program to the cooking 
device, a use frequency memory for storing a 
frequency of selection by the selecting device of 
each cooking program stored in the cooking pro- 
gram memory, a grouping device for grouping the 

55 plurality of cooking programs into a plurality of 
groups according to the frequencies in use of the 
plurality of cooking programs stored in the use 
frequency memory, and a use frequency informa- 
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tion display for displaying information related to the 
number of cooking programs which belong to each 
group grouped by the grouping device. 

In the above-described microwave oven, the 
us frequency memory updates and stores a fre- 
quency in use of a cooking program every time the 
cooking program stored in the cooking program 
memory is used. All the cooking programs are 
grouped into a plurality of groups by the grouping 
device on the basis of the use frequencies thereof. 
The information related to the number of cooking 
programs which belong to each of the groups is 
displayed by the use frequency information dis- 
play. Accordingly, the distribution of frequencies in 
use of the cooking programs stored in the cooking 
program memory can be easily confirmed. 

In a microwave oven of a preferable embodi- 
ment of the present invention, the use frequency 
information display includes a use frequency dis- 
tribution pattern match detecting device for detect- 
ing match between result of grouping by the group- 
ing device of a plurality of cooking programs and a 
predetermined use frequency distribution pattern, 
and a display for displaying predetermined infor- 
mation corresponding to the predetermined use 
frequency distribution pattern which is detected to 
coincident with the result of grouping of use fre- 
quency of a plurality of cooking programs by the 
use frequency distribution pattern match detecting 
d vice. 

In the above-described microwave oven, when 
coincidence between distribution of the frequencies 
in use and a particular pattern, particular informa- 
tion which has been assigned to the pattern is 
displayed. Accordingly, in this case, a user does 
not have to interpret the frequency-in-use informa- 
tion displayed in the frequency-in-use information 
display and can make selection of the following 
cooking according to the displayed particular in- 
formation. 

A microwave oven of a still preferable embodi- 
ment of the present invention further includes a 
transfer device for transferring a cooking program 
to a cooking program memory from an external 
storing medium storing a plurality of cooking pro- 
grams, and a use frequency distribution pattern 
match detecting device includes a detecting device 
for detecting that all the cooking programs are 
selected for the number of times larger than a 
predetermined number of times. 

In the microwave oven, when all the cooking 
programs stored in a cooking program memory are 
used for a predetermined number of times or more, 
particular information, e.g., a message saying that 
the cooking programs stored in the cooking pro- 
gram memory should be exchanged, is displayed. 
A user can know with the message the timing at 



which new cooking programs should be transferred 
to the cooking program m mory from a new exter- 
nal storing medium. 

In a microwave oven of yet preferable embodi- 

5 ment of the present invention, the selecting device 
includes a use frequency specifying device for 
specifying a desired use frequency by specifying 
one of a plurality of groups grouped by the group- 
ing device, and the use frequency information dis- 

w play includes a retrieving device for retrieving a 
cooking program having a frequency in use within 
a range specified by the use frequency specifying 
device from a cooking program memory and a 
device for presenting the cooking program re- 

75 trieved by the retrieving device to a user. 

In the above-described microwave oven, a user 
can specify retrieval of a cooking program within a 
predetermined use frequency range, e.g., a cook- 
ing program with a low frequency in use using a 

20 use frequency specifying device. As the retrieved 
cooking program is presented to the user, the user 
can easily know a cooking program having a par- 
ticular frequency in use. 

According to further preferable embodiment of 

25 the present invention, the cooking program select- 
ing device includes a group selecting device for a 
user to select a particular one of groups, a cooking 
specifying information producing device for search- 
ing the cooking control data memory as required 

30 by a user and producing a list of information for 
specifying a cooking program, a determination de- 
vice for making a determination as to whether each 
cooking control data retrieved by the cooking 
specifying information producing device belong to 

35 the selected group or not, and, for the cooking 
control data which is determined to belong to the 
group, adding particular information to a corre- 
sponding portion of the list produced by the cook- 
ing specifying information producing device, a dis- 

40 play device for displaying in a visually recognizable 
manner a list produced by the cooking specifying 
information producing device, and a display man- 
ner changing device for displaying an element cor- 
responding to a cooking program determined to 

45 belong to the selected group by the determining 
device in a manner different from the case in which 
it is determined otherwise. 

According to the above-described microwave 
oven, a user selects a particular group, and then a 

so cooking program with a particular frequency in use 
corresponding to th group is displayed in a man- 
ner different from other cooking programs. When 
trying to selectively performing a cooking program 
with a particular frequency in use, it is extremely 

55 facilitated for a user to make a determination. 
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The foregoing and other objects, features, as- 
pects and advantages of the present invention will 
become more apparent from the following detailed 
description of the present invention when taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an external appearance view of a first 
example of a conventional microwave oven; 
Fig. 2 is a plan view of an operation panel of the 
conventional microwave oven shown in Fig. 1 ; 
Fig. 3 is an exploded view of an operation panel 
portion; 

Fig. 4 is an external appearance view of a sec- 
ond example of a related microwave oven; 
Fig. 5 is a plan view of an operation panel of the 
microwave oven shown in Fig. 4; 
Fig. 6 is a schematic diagram illustrating a ex- 
ternal storing media and a main memory of the 
microwave oven shown in Fig. 4; 
Fig. 7 is a schematic diagram illustrating transi- 
tion of display in the display panel of the micro- 
wave oven shown in Fig. 4; 
Fig. 8 is a perspective view of a main portion 
illustrating a display panel of another example of 
a conventional microwave oven; 
Fig. 0 is a block diagram of the microwave oven 
shown in Fig. 8; 

Fig. 10 is a block diagram illustrating principle 
structure of a microwave oven according to the 
present invention; 

Fig. 11 is a block diagram of a controlling unit; 
Fig. 12 is a block diagram of a use frequency 
measuring unit; 

Fig. 13 is a block diagram of a use frequency 
information generating unit; 
Fig. 14 is a block diagram of a cooking unit; 
Fig. 15 is an external appearance view of a 
microwave oven according to the present inven- 
tion; 

Fig. 16 is an enlarged view of a control unit of a 
microwave oven according to the present inven- 
tion; 

Fig. 17 is an exploded view of a control unit; 
Fig. 18 is a block diagram in the case where a 
microwave oven according to the present inven- 
tion is implemented using a CPU; 
Fig. 19 is a schematic diagram illustrating data 
structure of a main memory of a microwave 
oven according to the present invention; 
Figs. 20 - 29 are schematic views illustrating 
data structure of each area of a main memory; 
Fig. 30 is an example of display in a color liquid 
crystal display; 

Fig. 31 is a schematic diagram illustrating a 
pattern of standard change with time of symbols 
displayed in a color liquid crystal display; 



Fig. 32 is a pattern of change with time of 
symbols indicating a frequency in use in th 
case where the frequency in use is unbalanced; 
Figs. 33 and 34 are display examples illustrating 

5 timing for exchanging external storing media; 

Fig. 35 is a schematic flow chart illustrating 
transition of operation modes of a microwave 
oven according to the present invention; 
Fig. 36 is a flow chart of a program for deter- 

10 mining a symbol indicating a frequency in use; 
and 

Figs. 37A, 37B, 38A - 38C are operation charts 
illustrating operations of a microwave oven ac- 
cording to the present invention. 

75 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Fig. 10 is a block diagram schematically iltus- 

20 trating a structure of a microwave oven according 
to the present invention. Referring to Fig. 10, the 
microwave oven includes a control unit 10 for con- 
trolling the entire device, a control unit panel 14 as 
a man-machine interface between controlling unit 

25 10 and a user, a cooking unit 12 having heating 
means such as a magnetron and controlled by 
controlling unit 10 for executing a cooking program 
by controlling the magnetron or the like according 
to a provided cooking program, a memory 22 for 

30 storing cooking programs to be executed by cook- 
ing unit 12 and related data, a menu retrieving unit 
20 connected to controlling unit 10 and memory 22 
for retrieving a cooking program selected by a user 
through controlling unit panel 14 on the basis of an 

35 instruction from controlling unit 10 and providing 
the program to controlling unit 10, a driver 24 for 
transferring cooking programs to memory 22 from 
a RAM pack 26 (or an IC card) which is an external 
storing medium storing a plurality of cooking pro- 

40 grams, a use frequency measuring unit 16 con- 
nected to controlling unit 10 for measuring a fre- 
quency in use of a cooking program selected by 
the user by means of controlling unit panel 14, and 
a use frequency information producing unit 18 con- 

45 nected to use frequency measuring unit 16 for 
producing predetermined information about the fre- 
quency in use of cooking programs stored in mem- 
ory 22 and providing the information to controlling 
unit 10. 

so Controlling unit panel 14 includes a liquid cry- 
stal panel 28 connected to controlling unit 10 for 
outputting cooking program menus, use frequency 
information and so forth stored in memory 22, and 
an input panel 30 with which a user provides pre- 
ss determined information to controlling unit 10. 

Referring to Fig. 11, controlling unit 10 includes 
a processing selecting unit 32 for receiving in- 
formation related to cooking programs stored in 
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memory 22 from menu retrieving unit 20, produc- 
ing information to be displayed in liquid crystal 
pan I 28, and selecting next processing on the 
basis of the information provided from input panel 
30, and also for, when a particular cooking program 
is specified by a user, providing information speci- 
fying that program to cooking unit 12, a video 
memory 39 connected to use frequency measuring 
unit 16 and use frequency information producing 
unit 18 for recording a video signal to be displayed 
in liquid crystal panel 28 applied from each unit, a 
liquid crystal panel driver 38 connected to video 
memory 39 for displaying the video information 
stored in video memory 39 by driving liquid crystal 
panel 28, an output data memory 34 connected to 
processing selecting unit 32 and use frequency 
information producing unit 18 for storing what in- 
formation is displayed in liquid crystal panel 28, 
and an input interpreting unit 36 connected to 
output data memory 34 and input panel 30 for 
referring to information provided from input panel 
30 and stored contents of output data memory 34 
to interpret information provided by the user and 
applying the information to processing selecting 
unit 32. 

Referring to Fig. 12, use frequency measuring 
unit 16 includes a counting unit 40 connected to 
processing selecting unit 32 for counting the fre- 
quency in use of a cooking program loaded in 
cooking unit 12 by processing selecting unit 32 and 
executed, and use frequency memory 42 connect- 
ed to counting unit 40 for storing frequencies of 
use of executed cooking programs with respect to 
all the cooking programs stored in memory 22 and 
also for, with respect to a cooking program having 
a predetermined use frequency, according to an 
instruction from processing selecting unit 32, ap- 
plying that information to video memory 39. 

Referring to Fig. 13, use frequency information 
producing unit 18 includes a use frequency group- 
ing unit 46 connected to use frequency memory 42 
for grouping into a predetermined plurality of 
groups the frequencies in use of all the cooking 
programs of memory 22 stored in use frequency 
memory 42, a pattern distinguishing unit 48 con- 
nected to use frequency grouping unit 46 for distin- 
guishing whether the pattern of use frequency dis- 
tribution of all the cooking programs of memory 22 
grouped by use frequency grouping unit 46 co- 
incides with a predetermined pattern or not, and a 
symbol generating unit 49 connected to use fre- 
quency grouping unit 46 and pattern distinguishing 
unit 48 for applying a signal indicative of a pre- 
determined symbol to video memory 39 corre- 
sponding to the grouped use frequency pattern and 
the pattern specified by pattern distinguishing unit 
48. 



Symbol generating unit 49 includes a symbol 
memory unit 52 for storing symbol video informa- 
tion determined corresponding to a pattern of a 
predetermined use frequency distribution, and a 

5 symbol retrieving unit 50 connected to use fre- 
quency grouping unit 46 and pattern distinguishing 
unit 48 for searching symbol memory 52 on the 
basis of the information related to the distribution 
pattern of the frequency in use and the distin- 

w guished particular pattern and retrieving a corre- 
sponding symbol and applying the symbol to video 
memory 39. 

Referring to Fig. 14, cooking unit 12 includes a 
cooking program retrieving unit 60 for searching 

75 memory 22 on the basis of information for specify- 
ing a cooking program selected by a user provided 
from controlling unit 10 and retrieving a corre- 
sponding cooking program, and a cooking execut- 
ing unit 62 for executing cooking in accordance 

20 with a predetermined sequence according to the 
cooking program applied from cooking program 
retrieving unit 60. 

Referring to Figs. 10 - 14, the principle of 
operation of the microwave oven will be described 

25 in the following. A user purchases a RAM pack (or 
an IC card) 26, and cooking programs stored in 
RAM pack 26 are transferred to and stored in 
memory 22 through driver 24. 

Processing selecting unit 32 of controlling unit 

30 10 usually outputs information related to time mea- 
sured by a timer (not shown) and information re- 
lated to guide of operation to video memory 39. 
The time display information and operation guide 
information stored in video memory 39 are dis- 
ss played on liquid crystal panel 28 through liquid 
crystal panel driver 38. The information related to 
the data displayed on liquid crystal panel 28 is also 
stored in output data memory 34. With this data, 
functions assigned to respective keys in input pan- 

40 el 30 can be distinguished. 

A user performs the following process when 
cooking. The user depresses a corresponding key 
in input panel 30 according to the information dis- 
played in liquid crystal panel 28. Thus, a predeter- 

45 mined signal (code) corresponding to that key is 
applied to input interpreting unit 36. Input interpret- 
ing unit 36 refers to the data related to the informa- 
tion displayed in liquid crystal panel 28 stored in 
output data memory 34 and the inputted code to 

go interpret the meaning of the information inputted by 
the user. The interpreted information is applied to 
processing selecting unit 32. 

The selection of cooking is made as described 
below, for example. An operator sees the display in 

55 liquid crystal panel 28 and depresses a given key 
in input panel 30 for specifying the selection of 
cooking for a predetermined number of times. Input 
interpreting unit 36 refers to a code applied from 
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input panel 30 and information stored in output 
data memory 34 to make a determination that the 
user wants to select menus, and applies a signal 
indicative of that to processing selecting unit 32. 

Processing selecting unit 32, in response to the 
signal, receives data indicating contents of cooking 
programs stored in memory 22 retrieved by menu 
retrieving unit 20 and displays the data on liquid 
crystal panel 28. 

The operator confirms the information dis- 
played on liquid crystal panel 28 again, and de- 
presses a certain key on input panel 30 for a 
certain number of times to specify a desired menu. 
Thus, a code indicating that the key was depressed 
is applied to input interpreting unit 36. 

Input interpreting unit 36 refers to data indicat- 
ing a list of menus displayed in liquid crystal panel 
28 stored in output data memory 34 and the code 
applied from input panel 30 to determine a menu 
the user needs, and applies a signal indicative of 
that menu to processing selecting unit 32. 

Processing selecting unit 32 applies informa- 
tion specifying that menu to cooking program re- 
trieving unit 60 in cooking unit 12 according to the 
information applied from input interpreting unit 36. 

Cooking program retrieving unit 60 searches 
memory 22 on the basis of the information for 
specifying a cooking program applied from pro- 
cessing selecting unit 32 to retrieve a correspond- 
ing cooking program. Cooking program retrieving 
unit 60 applies the cooking program to cooking 
executing unit 62. 

Cooking executing unit 62 operates a mag- 
netron or the like according to the applied cooking 
program to perform a predetermined cooking se- 
quence. The cooking selected by the user is thus 
executed. 

After executing the cooking, processing select- 
ing unit 32 applies a signal indicating the selected 
particular cooking program to use frequency mea- 
suring unit 16. 

The counting unit 40 of use frequency measur- 
ing unit 16 counts up the number of times of use of 
the corresponding cooking program by 1 and pro- 
vides it to use frequency memory 42. Use fre- 
quency memory 42 updates the frequency in use 
of all the cooking programs stored in memory 22 
and stores the latest value. 

When confirming the distribution of frequencies 
in use of all the cooking programs stored in mem- 
ory 22, the user depresses a corresponding key in 
input panel 30. Thus, a signal indicating that the 
key is depressed is provided to input interpreting 
unit 36. 

Input interpreting unit 36 refers to information 
stored in output data memory 34 and a code 
applied from input panel 30 to make a determina- 



tion that check of conditions of use of cooking 
programs is specified, and applies a signal indica- 
tive of that to processing selecting unit 32. 

Processing selecting unit 32 applies a signal 

5 instructing grouping of the frequencies in use to 
use frequency grouping unit 46 of use frequency 
information producing unit 18. 

Use frequency grouping unit 46 reads frequen- 
cies in use of all the cooking programs stored in 

w use frequency memory 42 and groups them into a 
predetermined plurality of groups on the basis of 
the ranges of the use frequencies. For example, 
use frequency grouping unit 46 groups cooking 
programs into four groups, i.e., cooking programs 

15 which have never been used, ones used one to 
three times, ones used four to six times, and ones 
used seven times or more. 

Pattern distinguishing unit 48 makes a deter- 
mination as to whether a pattern which is formed 

20 by the number of cooking programs which belong 
to each group coincides with a predetermined pat- 
tern. When a determination is made that it co- 
incides with a predetermined pattern, pattern distin- 
guishing unit 48 applies information indicating that 

25 and information for specifying that pattern to sym- 
bol retrieving unit 50. 

Symbol retrieving unit 50 determines informa- 
tion specifying a symbol indicating a use frequency 
distribution pattern to be displayed on liquid crystal 

30 panel 28 according to the result of the operation of 
use frequency grouping unit 46 and the information 
applied from pattern distinguishing unit 48. Symbol 
retrieving unit 50 retrieves video information for 
displaying the determined symbol from symbol 

35 memory 52 and applies the same to video memory 
39. Accordingly, when a user checks the condition 
of distribution of use frequencies of cooking pro- 
grams, symbols indicating the distribution condition 
of use frequencies of cooking programs specified 

40 by symbol retrieving unit 50 are displayed. 

With display of distribution condition of use 
frequency of cooking programs as described 
above, it is preferable to try to selectively execute 
cooking programs with particularly small frequency 

45 in use. In this device, for correcting unbalanced 
selection of cooking programs as described above, 
functions described below are provided. In liquid 
crystal panel 28, as described above, a distribution 
pattern of the frequencies in use is displayed as a 

so combination of symbols indicating presence of pro- 
grams which belong to each of the groups. A user, 
when selectively executing a program having a 
desired use frequency, depresses a predetermined 
key corresponding to symbols displayed on input 

55 panel 30 for specifying the specific frequency in 
use. A code produced by the key input indicating 
the predetermined frequency in use is applied to 
input interpreting unit 36. 
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Input interpreting unit 36 refers to output video 
information stored in output data memory 34 and 
the inputted code, recognizes that the user wants 
to select a cooking program having the predeter- 
mined use frequency, and applies a signal indicat- 
ing that to processing selecting unit 32. Processing 
selecting unit 32 writes a menu of a cooking pro- 
gram stored in memory 22 in video memory 39 
using menu retrieving unit 20 similarly to the 
above-described menu display. Processing select- 
ing unit 32 also applies information indicating the 
specified use frequency and information indicating 
retrieval of the cooking program having that use 
frequency to use frequency memory 42 in use 
frequency measuring unit 16. 

Use frequency memory 42 retrieves the stored 
contents according to the information applied from 
processing selecting unit 32 and applies informa- 
tion related to a program having the specified use 
frequency in the cooking programs to video mem- 
ory 39. Then, it writes a symbol designating that it 
is a cooking program having the selected use fre- 
quency in a portion of an image designating the 
corresponding cooking program in video memory 
39. 

Accordingly, a list of cooking program menus 
is displayed in liquid crystal panel 28, and a sym- 
bol designating that it is a cooking program satisfy- 
ing the frequency in use specified by the user is 
added to the corresponding program in the dis- 
played cooking programs. The user selects the 
menu to which the symbol is added to easily 
correct the unbalanced frequencies in use of cook- 
ing programs as described above. 

The above description has been made for de- 
scribing principle structure and operation of the 
device. In an actual device, functions as described 
above are implemented mainly using a microcom- 
puter. Also, various variations are possible about 
modes of menu selection. A microwave oven ac- 
cording to an embodiment of the present invention 
using a microcomputer will be described* in detail 
with reference to the figures. 

Fig. 15 is an external view of a microwave oven 
according to the present invention. Referring to Fig. 
15, the microwave oven includes an outer case 
cabinet 101, an oven door 102, and a control unit 
105 laterally provided above oven door 102 in front 
of outer case cabinet 101 in which a unit controlling 
operation of the microwave oven is loaded. 

Fig. 16 is an enlarged view of control unit 105. 
Fig. 17 is an exploded view of control unit 105. 

Referring to Figs. 16 and 17, control unit 105 
includes a color liquid crystal display 204, a trans- 
parent electrode sheet 202 provided laminating on 
color liquid crystal display 204 and having 14 
switch sheets, a transparent overlay sheet 201 pro- 
vided on transparent electrode sheet 202, a display 



control unit 205 provided below color liquid crystal 
display 204, and a control unit controller 209 on 
which upper surface a control unit panel 208 is 
provided. Transparent electrode sheet 202 has lead 
5 lines 203. Display 204 has lead lines 206 con- 
nected to lead lines 203. Display control unit 205 
has an insert port 207 on its left side to which a 
RAM pack or an IC card described later is inserted. 
Although not shown in the figure, a contact of 

10 external storing means such as a RAM pack and 
display control unit 205 is provided in the inner part 
of insert port 207. 

All the devices from overlay 201 to display 
control unit 205 are mounted on control unit panel 

75 208. Control unit panel 208 includes an insert port 
210 for external storing means formed on its left 
side. Shapes and positions of insert port 210 and 
insert port 207 are selected so that both of the 
insert ports 207 and 210 overlap with each other 

20 when assembling control panel 105. 

Color liquid crystal display 204, transparent 
electrode sheet 202 and overlay 201 serve as 
liquid crystal panel 28 and input panel 30 shown in 
Fig. 10. That is, overlay sheet 201 is to be directly 

25 touched by a user with a finger in input operation. 
Transparent electrode sheet 202 is a switch cor- 
responding to conventional menu selecting switch- 
es and various function switches. When the sheet 
202 on overlay 201 is depressed, a predetermined 

30 signal is transmitted to display control unit 205 
through lead lines 203, 206 and furthermore trans- 
mitted to display control unit 209. 

Color liquid crystal display 204 is for displaying 
all the information of an input picture and informa- 

35 tion of an output picture on the basis of the video 
information and character information stored in the 
external storing means inserted into insert port 207. 

Control unit controller 209 conducts functions 
of controlling all the control units (heating opera- 

40 tion, lightening in an oven chamber, and so forth) 
except display by color liquid display 204 assigned 
to display control unit 205 and menu selecting 
operation by a user (selection of cooking pro- 
grams). 

45 A terminal 21 1 is provided in control unit panel 
208. Terminal 211 contacts with a terminal (not 
shown) provided at a corresponding position in a 
bottom portion of display control unit 205 to form a 
transmission path for electronic information output- 

50 ted from display control unit 205 to control unit 
controller 209. 

Fig. 18 is a block diagram of control unit 105. 
Control unit 105 is shown divided into ones cor- 
responding to input means, control means, storing 

55 means and output means from left to right in the 
figure. 
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Input means is for specifying an operation 
mode, menu and food material which a user needs. 
Th input means includes a transparent electrode 
switch sheet 202 provided on color liquid crystal 
display 204 and a transparent overlay 201 . These 
input means, color liquid crystal display 204, and 
display control unit 205 are referred to as a display 
unit in combination. 

Control means conducts control of the display 
unit and control unit controller 209. Control means 
includes a CPU 213, a controlling ROM 212 and an 
input/output interface 214. 

Storing means is for storing information neces- 
sary for operation by control unit 105. Storing 
means includes a main memory 215 including a 
RAM and an external storing means, or an IC card 
216a or a RAM pack 216b. The external storing 
means has data structure the same as that in main 
memory 215, which stores a plurality of programs 
and data related thereto in advance. Loading of the 
data stored in IC card 216a or RAM pack 216b in 
main memory 215 is performed by inserting the 
above-mentioned IC card 216a or RAM pack 216b 
into insert port 210 provided on the left side of 
control unit panel 208. The data is stored in data 
areas in main memory 215 corresponding to each 
data area in IC card 216a or RAM pack 216b. 

Output means includes a color liquid display 
204. As described above, transparent electrode 
switch sheet 202 and overlay 201 are formed being 
laminated on display 204. Display 204 is connected 
to input/output interface 214 through driver 217. 

Figs. 19 and 20 - 28 show contents of data 
stored in each data area in main memory 215. The 
data stored in the main memory are generally 
divided into retrieval data, a program for managing 
the number of times of use, cooking programs, 
video information, name display data and symbol 
display data. 

The retrieval data is stored in area 301 starting 
from an address 0010. The data is for retrieval in 
"selection of menus by specifying food materials" 
operation which will be described later. Referring to 
Fig 20, there are provided at each address of the 
area, fields for storage of a menu code assigned to 
a certain menu, a main material code for specifying 
a material (a main material) used in the menu, two 
submaterial codes for specifying materials except 
the main material used in the dish, a dish appear- 
ance video code for specifying an image of the 
completely cooked menu, and the number of times 
each cooking program corresponding to that menu 
has been used. 

Programs for managing the number of times in 
use of each cooking program are stored in area 
302. Referring to Fig. 21, a program for analyzing a 
condition of use of the programs, displaying a 
necessary symbol, retrieving a cooking program 



having the frequency in use specified by an oper- 
ator and displaying that it is the corresponding 
menu, counting the number in use of the cooking 
program, and so forth, is stored together with a 

5 program code. Each of the programs is for im- 
plementing characteristic functions of the present 
invention which will be described below. Area 302 
starts from an address 1010. 

Cooking programs are stored in an area 303 

10 starting at an address 2010. Referring to Fig. 22, in 
each address of the area, a heating operation con- 
trol program (cooking program) for each menu of 
heating processing by a microwave oven is stored 
together with a cooking program code for specify- 

15 ing that cooking program. 

Video information is stored in areas 304, 305, 
306, starting at an address 3010. The video in- 
formation includes completed dish appearance vid- 
eo data, video data of a main material and video 

20 data of submaterials. 

Images of completed dish appearances are 
stored in an area 304 starting at an address 3010. 
Referring to Fig. 23, in each address of the area, 
data related to an image of a completed menu 

25 displayed in both of the "menu selection by speci- 
fying food materials" operation and the "menu se- 
lection by specifying a menu name" operation is 
stored together with the completed dish video code 
and a used cooking program code. 

30 The main material video information is stored 
in an area 305 starting at an address 4010. Refer- 
ring to Fig. 24, in each address of the area, video 
information of "a main material constituting a 
menu" displayed in the "menu selection by speci- 

35 tying food materials" operation which will be de- 
scribed later is stored together with a main material 
code. 

The submaterial video information is stored in 
an area 306 starting at an address 5010. Referring 
40 to Fig. 25, in each address of the area, video 
information of "submaterials" displayed in the 
"menu selection by specifying food materials" de- 
scribed later is stored together with a submaterial 
code. 

45 The name display information is further divided 
into menu name display information, operation key 
display information and function key display in- 
formation. 

The menu name display information is stored 
so in an area 307 starting at an address 6010. Refer- 
ring to Fig. 26, in each address of the area, menu 
name information outputted in the "menu selection 
by menu name specification" operation is stored, 
divided for each heating category mode (for exam- 
55 pie, the MICRO heating, the GRILL heating, and so 
forth) together with a menu name code. 
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The operation key display information is stored 
in an area 309 starting at an address 8010. Refer- 
ring to Fig. 28, in each address of the area, name 
information designating a selected operation mode 
to be displayed in a predetermined segment of 
color liquid crystal display 204 (Fig. 17) is stored 
together with a operation key code. Fig. 30 is one 
example of display in display 204. Referring to Fig. 
30, operation key information is displayed in both 
or one of upper and lower segments in the second 
column from the right end of display 204 in the 
example. (In Fig. 30, the "COUNT" mode is dis- 
played). In this example, nine kinds of operation 
key names are prepared as shown in Fig. 28. 

The function key display information is stored 
in an area 310 starting at an address 9010. Refer- 
ring to Fig. 29, in each address of the area, a name 
of a function key displayed in display 204 is stored 
together with a function key code. Referring to Fig. 
30, these function key names are fixedly displayed 
in each of the upper and lower segments in the 
first column from the right end of color liquid cry- 
stal display 204. 

The symbol* character information includes in- 
formation displayed in display 204 when the "count 
mode operation" described later is selected, which 
is stored in a count mode display data area 308 
starting at an address 7010. Referring to Fig. 30, 
these symbol and character information includes 
symbol displayed in respective segments on the 
lower side in the left five columns in display 204 
("LARGE", "MEDIUM", "SMALL", "FREE", for ex- 
ample) and data for displaying operation guide or 
the like in area 311. In Fig. 30, to simplify the 
figure, the operation guide is not shown. Referring 
to Fig. 27, in each address of the area 308, char- 
acter* symbol information which is display data in 
the count mode is stored together with a code 
indicating the count mode. 

The microwave oven using a microcomputer 
according to one embodiment of the present inven- 
tion described above operates as described below. 
The operation of the microwave oven includes a 
menu selecting process, a process of managing 
the number of times of use of cooking program, 
and a cooking program input process. 

Before specifically describing the operation, the 
basic idea of the invention will be described below. 

The present invention is to group all the cook- 
ing programs stored in main memory 215 through 
IC card 216a or RAM pack 216b which is an 
external storing means into a plurality of groups 
depending on the number of times in use thereof. 
In the present embodiment, cooking programs are 
divided into four groups; large, medium, small and 
not used, corresponding to the frequency in use 
thereof. The grouping is made with comparison 
between the number of use of each program and a 



given reference value of the frequency in use. The 
grouped result is displayed as a combination of 
three kinds of symbols designating levels of a 
frequency of use in the present embodiment. 

5 Four kinds of references of the frequency in 

use are prepared as described above in the 
present embodiment. The first one is for the case 
where it is not used at all. The second one is for 
the case where the number of use of a program is 

w in the range of 1 - 3. When presence of the 
programs in this range occupies 15% or more of all 
the programs, the symbol "SMALL" is displayed. 
The third one is for the case where the number of 
use is 4 through 6 times. If presence of programs 

is in the range is 15% or more in the number of all 
the programs, the symbol "MEDIUM" is displayed. 
The fourth one is for the case where the number of 
use is seven times or more. If the number of 
programs present in this range is 30% or more in 

20 the number of all the programs, the symbol 
"LARGE" is displayed. 

In the present invention, which operation will be 
described later, the above-mentioned four kinds of 
use frequency reference values are selected. And, 

25 as shown in Fig. 30, in the present embodiment, 
presence of programs of use frequencies of large 
through small only is displayed. However, it is 
possible to add a symbol about a program with the 
number of use of zero times. In this case, in order 

30 to indicate presence of a program with the number 
of use of 0 times, a symbol of "ZERO" may be 
added, for example. In this case, presence of "idle 
program" which has not been used is spotlighted. 
The microwave oven includes operation modes 

35 of a clock mode, a count mode, a menu selecting 
mode and a cooking execution. The clock mode is 
a mode for displaying the present time, and is a 
mode at the time a power-up of the microwave 
oven or other than the cooking operation. 

40 Fig. 30 is a display on display 204 in the 
"COUNT mode" prepared next to the clock mode 
in control unit 105. The count mode is to check the 
conditions of use of all the cooking programs and 
display the same. The display shown in Fig. 30 

45 indicates that the programs are divided into at least 
three kinds of groups according to the above- 
described reference, that is, ones which belong to 
a group with large frequency in use, ones which 
belong to the medium group, and ones which be- 
so long to the small group. 

In the above-described microwave oven, with 
progress of use of cooking programs, the sorts and 
combinations of displayed symbols change. When 
there is a tendency of unbalanced use of particular 

55 cooking programs, there appears a characteristic 
tendency especially in change with time of com- 
binations of symbol. Figs. 31 (a) - (e) show a 
standard pattern of change of symbols (that is, the 



12 



23 



EP 0 482 578 A1 



24 



change in conditions in use of cooking programs). 
The pattern shows a pattern which appears when 
all the programs are equally used by using both of 
"cooking programs which have been used" and 
"cooking programs which have not been used" 5 
with consideration. 

In this pattern, first as shown in Fig. 31 (a), 
only presence of a group with a low frequency in 
use is displayed. With further progress in use, a 
symbol "MEDIUM" (Fig. 31 (b)) indicative of pres- 10 
ence of a group with a higher frequency in use and 
a symbol "LARGE" (Fig. 31 (c)) designating pres- 
ence of the highest group are added in the com- 
bination of the use frequency symbols. 

With further progress in equal use of cooking 75 
programs, as shown in Figs. 31 (d) and 31 (e), the 
display of symbols of the low and medium fre- 
quencies in use are sequentially eliminated. Finally, 
only the symbol of "LARGE" remains, which in- 
dicates that all the cooking programs are evenly 20 
used with a high frequency. 

As a specific example of such a use pattern, 
the case below is a possibility. A housewife in a 
dual-income family has limited time for preparation 
of dishes on the working days, so that she often 25 
uses cooking programs of menus in which she is 
skillful (hereinafter referred to as "matured exper- 
ience menu") because she has experiences of 
cooking and the procedure from precooking to 
heating with a microwave oven can be proceeded 30 
smoothly. These menus belong to the use fre- 
quency group of "MEDIUM" or higher. 

On the other hand, even such a user possibly 
tries menus with poor cooking experience 
(hereinafter referred to as "novel menu") positively 35 
on holidays when the user has enough time for 
preparation of dish. In this way, a menu with at 
least three cooking experiences on holidays shifts 
to the above-described "matured experience 
menu." 40 

With parallel use of cooking programs of 
"matured experience menus" and "novel menus" 
as described above, it appears that the combina- 
tion of symbols of use frequency changes accord- 
ing to the standard pattern shown in Fig. 31 . 45 

On the other hand, in Figs. 32 (a) - (c), an 
"extreme pattern" in changes of a use frequency 
pattern is shown. The pattern designates change 
with time of combinations of symbols when the 
selection of cooking programs is unbalanced. Un- so 
balanced use of cooking programs produces a pat- 
tern in which only cooking programs with exper- 
iences are used despite there still remain cooking 
programs of "novel menu" after using cooking pro- 
grams of the "novel menu" to a certain number of 55 
times. 



In this pattern, as shown in Fig. 32 (a), a 
symbol of a small use frequency is displayed, and 
subsequently a symbol of the us frequency 
"medium" is displayed, and then "matured exper- 
ience menus" with cooking experiences only are 
selected. As a result, the symbol of use experience 
"MEDIUM" disappears and only symbols of 
"LARGE" and "SMALL" remain. 

In such a pattern, preparation for dinner, cook- 
ing work may be performed speedy. However, se- 
lection in a wide range sufficiently utilizing all the 
prepared menus is not made. Accordingly, an inter- 
val of repeating the same menu is short and vari- 
ation of menus is limited. For ones who are pro- 
vided with dish, so-called "surfeiting" occurs at 
early time. Also, there is a possibility of frequent 
occurrence of "idle programs" which will never be 
used. 

The present invention has the first feature that 
the fact that menus are selected according to such 
an unbalanced use pattern is displayed. The dis- 
play in Fig. 32 (c) is one example of such a 
display. In this display, the symbol "ATTENTION" 
displayed in the position of "MEDIUM" shows that 
the frequency in use of programs is inclining to 
"LARGE" and "SMALL". It calls the user's atten- 
tion. 

It is expected that the user recognizes that the 
selection of programs is unbalanced with this dis- 
play and intentionally uses cooking programs of 
"novel menu." In this way, it is expected that the 
condition of use thereafter implements the change 
as shown in the above-described Figs. 31 (c) - (e) 
to proceed along the above-mentioned "standard 
pattern." 

The user can possibly try to use cooking pro- 
grams of "novel menus" in parallel with those of 
"matured experience menus" so that the combina- 
tion of use frequency symbols such as one shown 
in Fig. 32 (c) is not displayed. Thus, well balanced 
use of all the prepared cooking programs can be 
achieved. Also for ones who are fed, the early 
"surfeit" can be avoided. 

Furthermore, if alt of the prepared cooking pro- 
grams are evenly used as described above, re- 
quirements of exchanging cooking programs may 
occur. Figs. 33 and 34 illustrates display in the 
case when a symbol "TIME TO EXCHANGE" is 
outputted indicating that it is time to exchange 
external storing means such as the above-men- 
tioned IC card or RAM pack. With exchange of 
external storing means, new cooking programs are 
loaded in a main memory, which implements 
change of variations in cooking programs. 

Fig. 33 shows that the symbol of "TIME TO 
EXCHANGE" is outputted to a position at which a 
symbol "SMALL" is originally displayed in Fig. 31 
(d). Fig. 31 (d) shows a stage at which there exist 
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no cooking programs with low frequency in use 
which have been used for three times or less. It is 
considered that all the prepar d cooking programs 
have been used. Accordingly, this stage is selected 
as a time suitable for the first exchange of external 
storing means. 

With automatic presenting of a symbol "TIME 
TO EXCHANGE" prompting a user to exchange 
external storing means, it is expected that the user 
purchases a new external storing medium. With 
loading of new cooking programs in the main mem- 
ory, repeated cooking in a limited range can be 
avoided. 

Fig. 34 shows the same pattern as the pattern 
shown in Fig. 31 (e), but in addition to the "TIME 
TO EXCHANGE" symbol in Fig. 33, a symbol of 
"TIME TO EXCHANGE" is newly outputted to a 
position at which the symbol "MEDIUM" is dis- 
played. At the stage shown in Fig. 34, all the 
cooking programs have been used seven times or 
more. At this stage, even use has been achieved 
with respect to all the cooking programs. It is 
supposed that not only ones to be fed but also a 
user of a device are "surfeiting" with repeated use 
of menus stored in the external storing medium 
prepared the previous time. 

At this stage, with display of two symbols 
"TIME TO EXCHANGE "s shown in Fig. 34, it is 
expected that it works as a motivation of purchas- 
ing a new IC card or a RAM pack. 

A process of selecting menus while specifying 
a frequency in use of cooking programs which is 
the second feature of a microwave oven of the 
present invention will be described below. 

Referring to Fig. 30, selection of cooking pro- 
grams which belong to a group with a particular 
frequency in use (the used frequency "SMALL", for 
example) is a possibility. In this case, a user de- 
presses a portion of the symbol "SMALL" in dis- 
play 204. A signal indicating that the symbol 
"SMALL" is depressed is transmitted to CPU 213 
by transparent electrode sheet 202. CPU 213, 
when searching main memory 215 to make menu 
display, displays a particular symbol ("*", for exam- 
ple) indicative of a corresponding menu at a portion 
of a menu name having the specified frequency in 
use. A user can correct the unbalanced condition of 
use of menus by selecting a menu having symbols 

displayed. 

When the frequency in use is not specified, the 
user depresses a symbol "FREE". 

Referring to Figs. 35, 37A - 37B, a cooking 
menu selecting process for selecting a menu with 
frequency in use of cooking programs specified, a 
process of counting the number of use of cooking 
programs and an input process of cooking pro- 
grams will be described below. 



In Figs. 37A - 37B, an operation method is 
shown on the right sides, displayed contents out- 
putted to color liquid crystal display 204 of control 
unit 105 when operation is completed are shown at 

5 the center, and a flow chart of a program to be 
executed by CPU 213 (Fig. 18) is shown on the left 
side, respectively. 

Referring to Fig. 35, when control unit 105 is 
connected with a power source, an operation mode 

w is automatically set to the "clock mode." The 
present time set by a rotary encoder or the like 
(not shown) is displayed at a portion except the 
"operation key portion" and the "function key por- 
tion" in color liquid crystal display 204. 

75 Upon depression of the operation key portion 
in which the operation mode name "CLOCK" is 
displayed, the operation mode changes to the 
count mode. Upon further depression of the opera- 
tion key portion, the operation mode changes to 

20 the name-specified menu selecting mode, and 
upon further depression of the operation key por- 
tion, the operation mode proceeds to the material- 
specified menu selecting mode, respectively. De- 
pression of a corresponding operation key portion 

25 in the material-specified menu selecting mode, the 
operation mode returns to the clock mode. The 
operation therebetween will be described in more 
detail below. 

Referring to Fig. 37A, in step S001, as shown 

30 in the operation step 01 , an operation key portion 
in which an operation mode name "CLOCK" is 
displayed is depressed by a user. The operation 
corresponds to the "COUNT mode" selecting op- 
eration. 

35 In step S002, the "COUNT mode" is executed. 
In step $002, a process is executed wherein a 
combination of symbols reflecting the current num- 
bers in use of all the cooking programs are deter- 
mined in symbols designating the frequencies in 

40 use of cooking programs, a symbol "ATTENTION" 
designating advice to a user and a symbol of 
"TIME TO EXCHANGE." The flow chart in this 
process will be described later. 

In step S003, an input picture is displayed for 

45 specifying the "frequency in use" of a cooking 
program of a menu to be selected, in the combina- 
tion of symbols designating the frequency in use 
outputted to the screen, the current condition of 
use of all the cooking programs is shown divided 

60 into three groups of frequencies in use described 
above. 

In step S003, as shown in the display step 
D001, setting of an operation mode to "COUNT 
mode" is indicated by the display "COUNT." Fur- 
65 thermore, although it is not shown, operation 
guides for specifying or not specifying the fre- 
quency in use are displayed in operation message 
area 311. 
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In step SO 04, as shown in the operation step 

0002, the group of the frequency in use "SMALL" 
is selected, for example. 

In step S005, as shown in the operation step 

0003, the operation key display portion displaying 5 
"COUNT" is depressed by a user. The operation of 
selecting an operation mode is thus executed. 

In step S006, search of menu names is ex- 
ecuted in menu retrieving data area 301 (Fig. 19). 
At that time, a check is made as to whether each w 
menu satisfies the condition of the use frequency 
specified in step S004 or not. 

In step $007, an input image of the "menu 
name listing menu selecting mode" is displayed. 
As shown in the display step D002, an operation 75 
mode name displayed in the operation key unit 
becomes "CATEGORY" in place of the "COUNT." 
The small division display of the operation mode 
becomes "MICRO." This means that a menu name 
which belongs to the heating category mode, that 20 
is, the microwave heating, is displayed in the 
"menu name listing menu selecting mode." That is 
to say, in the display, the menu names of 
"microwave heating" are displayed. Furthermore, 
on the right side of the menu code of the menus 25 
which are determined to satisfy the use frequency 
condition specified in step S004 as a result of the 
searching in step S006, the above-mentioned sym- 
bols "*" are displayed. 

In step S008, as shown in operation step O004, 30 
a user depresses a menu selection key portion of a 
desired menu having the symbol "*". 

In step S009, as shown in display step D003, 
an appearance of the menu specified in step S008 
is displayed. The appearance is obtained by 35 
searching the completed dish image data area 
shown in Fig. 23 on the basis of the "completed 
dish image video code" of Fig. 20. 

In step S010, as shown in operation step O005, 
the user confirms the displayed image and if it is 40 
what the user likes, depresses the "LOCK" key 
which is one of the function keys. Thus, this menu 
is selected. 

Although not shown in the figure, if the user 
does not like it, the user depresses another tunc- 45 
tion key "CANCEL" With this operation, the control 
returns to step S007. Accordingly, the user can 
execute the "menu selecting operation" again. 

In step S011, the cooking program of the se- 
lected menu is read out and transferred to the so 
above-mentioned control unit controller 209. The 
above-mentioned cooking program is loaded in a 
heating control unit provided in the control unit 
controller 209. 

In step S01 2, cooking is performed according 65 
to the loaded cooking program. 



In step S013, update is performed as to the 
past record data of use of the menu stored in the 
location in an address of the xecuted cooking 
program in the above-mentioned "menu retrieving 
data area" 301. 

Figs. 38A - 38C are operation charts of the 
"menu selection by food material specification." 

In step S101, as shown in operation step O101, 
upon depression of the operation key portion in 
which "CLOCK" is displayed, the count mode is 
selected. 

In step S102, the program of the count mode is 
executed. As described above, by this process, a 
process of determining a combination of symbols 
indicating use conditions of all the cooking pro- 
grams and symbols "ATTENTION", "TIME TO EX- 
CHANGE" indicative of advice to the user is ex- 
ecuted. 

In step S103, as shown in display step D101, 
an input image is displayed for specifying a fre- 
quency in use of a cooking program of a menu 
which is selected. The image also serves as an 
output display indicating conditions of the use fre- 
quency of all the cooking programs. In display step 
D101, as shown in Fig. 32 (c), the symbol 
"ATTENTION" is displayed for indicating occur- 
rence of a "troublesome condition" due to an 
"extreme pattern." 

This display suggests that a particular cooking 
program is repeatedly used and, on the other hand, 
there exist cooking programs used three times or 
less. With this display, it is known that the cooking 
programs are unevenly used. At this time, the 
operation mode name is "COUNT" instead of 
"CLOCK." 

In step S104, as shown in operation step 01 02, 
for selecting a menu which belongs to a group 
used with low frequency considering the warning 
by the symbol "ATTENTION", the use frequency 
key in which the symbol "SMALL" is displayed is 
depressed. 

In step S105, as shown in operation step 01 03, 
the operation mode selecting key portion is de- 
pressed twice. With this operation, as already de- 
scribed referring to Fig. 35, the "menu selecting 
mode by food material specification" is selected. 

In step S105, the "menu selecting mode by 
food material specification" is activated. 

In step S107, the number of use of cooking 
programs, or respective menus are read out. 

Referring to Fig. 38B, the read number of use 
and the value of the selected frequency in use are 
compared in step S108. 

In step S109, a determination is made as to 
whether the value of frequency in use of the pro- 
gram satisfies the specified value or not. If it is 
satisfied, the flow proceeds to step S110, and when 
it is not, the flow proceeds to step S111. 
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In step S110, a main material code included in 
the menu of the cooking program is read. The 
control proceeds to the step S1 1 1 thereafter. 

In step S111, a determination is made as to 
whether the processes from step S107 to step 
S1 1 1 have been practiced for all the cooking pro- 
grams. If the result of the determination is YES, the 
flow proceeds to S112, and if it is not, the flow 
returns to step S107. 

In step S112, on the basis of the main material 
code read in step S110, an image of food main 
material read out from data area 305 (Fig. 19) is 
displayed. As shown in display step D102, the 
name of the operation mode changes from 
"COUNT" to "MATERIAL," and also "MAIN (main 
material)" is displayed as a subitem of the 
"MATERIAL." This display shows that the opera- 
tion mode is "selecting operation of food main 
material" in the "menu selecting mode by food 
material specification." 

In the display, together with an image of the 
main material, a symbol """ indicative of a selected 
objective is displayed beside the image of the main 
material if the menu is determined to satisfy the 
selected value of frequency as a result of steps 
S107- S111. 

In step S113, as shown in operation step 01 04, 
a user selects a desired main material from those 
with symbols "*" and depresses a corresponding 
key portion. 

In step S114, retrieval of a menu including the 
s lected food material (main material) and also 
satisfying the specified frequency in use is ex- 
ecuted. 

In step S115, a sub-material code included in 
the menu retrieved as a result of step S114 is read 
out. 

Referring to Fig. 38C, in step S1 16, as shown 
in display step D103, "SUB (submaterial)" is dis- 
played in place of "MAIN" in a detailed item of the 
operation mode name. This shows that the opera- 
tion mode is for selecting food submateriats. On 
the basis of the read submaterial code, in step 
S116, sub-material video data area 306 (Fig. 19) is 
searched and an image of corresponding sub-ma- 
terial is displayed. The user determines as to 
whether the submaterial is to be specified or not. 

In step S117, as shown in operation step 01 05, 
specification of sub-material is made. When speci- 
fying, a kind or two kinds of sub-material selection 
key portion or portions can be depr ssed. When 
not specifying, a single arbitrary key portion in 
which a sub-materiat image is not displayed is 
depressed. 



In step S118, retrieval of a menu satisfying the 
combination of the selected food materials and 
specified frequency in use is executed, and a cor- 
responding menu code and a completed appear- 

s ance image code of the menu are read out. 

In step S119, as shown in display step D104, 
on the basis of the completed appearance image 
code read out in step S118, the completed image 
of the menu is taken out of data area 304 (Fig. 19) 

w and displayed. In the detailed item of the operation 
mode, in place of "SUB", "MENU" is displayed. 
This shows that switched display can be made by 
depressing the key portion when there are a plural- 
ity of readout completed dish appearance codes. 

75 When the readout completed dish appearance im- 
age codes are plural, a symbol "1/2 " or "1/3 
" is displayed on the left upper side of the dis- 
played dish image. The symbol " -* " instructs an 
operation of depressing the "MENU" key portion. 

20 The symbol "1/2" shows that there exist two dish 
image codes and one currently displayed is the 
first one. 

In step S120, as shown in operation step 01 06, 
the user depresses the "LOCK" key in the function 

25 key unit when the user accepts the displayed 
menu. Information of accepting the displayed menu 
is thus applied to the program. Although not shown 
in the operation chart, when not accepting the 
displayed menu, the function key "CANCEL" is 

30 depressed once or twice. When the cancel key is 
depressed once, the flow returns to step S116 and 
when it is depressed twice, the flow returns to step 
S112. 

In step S121, a cooking program of the se- 

35 lected menu is read out of the cooking program 
storing area 303 (Fig. 19), is transferred to control 
unit controller 209 (Fig. 17 (d)), and loaded in the 
heating controlling unit. 

As shown in the data area 301 for menu re- 

40 trieval of Fig. 20, in selecting menus by specifying 
food materials, one kind of main material code and 
two kinds of sub-material codes can be selected as 
keys for retrieval. When the main material code is 
specified, the remaining sub-material codes are not 

45 essential requirements. This may be specified in 
the range of the user's knowledge. If the number of 
specified sub-material codes is large, the number 
of outputted menu images will be small. On the 
contrary, if the number of specified codes is small, 

50 the number of outputted images will be large. 

The maximum number of submaterials which 
can be specified is two. When two kinds of sub- 
materials are specified and the combination is not 
appropriate, the following processings are per- 

55 formed. In this case, assuming that the same main 
material is specified, retrieval is executed interpret- 
ing that specification is made twice for a single 
sub-material. For example, suppose a case where 
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a main material code MZ - 01 is specified. In this 
case, it is assumed that sub-material codes SZ - 
01 , SZ - 03 are selected, for example. Furthermore, 
if the combination of codes SZ - 01 , SZ - 03 is not 
appropriate, retrieval is performed assuming that 
the combination of main material MZ - 01 and the 
sub-material SZ - 01 and the combination of the 
main material MZ - 01 and the sub-material SZ - 
03 are both specified. 

In step S122, the selected cooking program is 
executed. 

In step S123, addition of the number of use of 
the cooking program of the selected menu is per- 
formed. Furthermore, the data of the menu stored 
in the address of the corresponding cooking pro- 
gram in the location (Fig. 20) of the past record in 
the above described data area 301 for data re- 
trieval (Fig. 19) is updated. 

By operation as described above, after the 
frequency in use of the cooking program is speci- 
fied, selection of a menu and execution of cooking 
are performed according to the specified combina- 
tion of the main material and the sub-materials. In 
this process, the past use record of the cooking 
program is also updated, and the distribution of the 
past record of use of cooking program is displayed 
on the basis of the latest past use record in the 
next count mode operation. 

Referring to Fig. 36, in the following will be 
described a flow of a program performing proces- 
sings of analyzing the number of use of all the 
cooking programs and determining a combination 
of symbols indicating the current condition of the 
use. In Fig. 36, the total number of cooking pro- 
grams, the number of cooking programs which 
have never been used, the number of cooking 
programs which have been used one through three 
times, the number of cooking programs which have 
been used four through six times, and the number 
of cooking programs which have been used seven 
times or more are denoted by the expressions N, 
ni , n 2 , and n 3l respectively. 

In Fig. 36, furthermore, "LARGE", "MEDIUM", 
"SMALL" as symbols indicative of the magnitude 
of the frequency in use, "ATTENTION" as a sym- 
bol for calling user's attention for occurrence of 
unbalanced distribution of use, and "EXCHANGE" 
as a symbol indicative of a time for exchanging 
external storing medium are used, respectively. 
Furthermore, a blank space on the display is in- 
dicated by "-". 

Referring to Fig. 36, in step S301, a determina- 
tion is made as to whether the program number no 
is equal to N or not. If the result of the determina- 
tion is YES, the control proceeds to step A1 , where 
a determination is made that all the symbols 
should be blanks. This is because none of the 
cooking programs has been used. 



If the result of the determination in step S301 
is NO, the control proceeds to step S302. In step 
S302, the data related to all the cooking programs 
is sorted in the order of the numbers of use there- 
5 of. 

Subsequently, in step S303, a determination is 
made as to whether n3 is larger than 0 or not. If the 
result of the determination is YES, the control pro- 
ceeds to step S304, and otherwise the control 
10 proceeds to step S309. 

In step S304, a determination is made as to 
whether n3is 15% or more of the number n. If the 
result of the determination is YES, the control pro- 
ceeds to step S305, and otherwise the control 
75 proceeds to step S309. 

Step S303 is provided for dividing cases of 
determining a combination of symbols. Step S304 
is for excluding a case where n 3 is not more than a 
certain number. Without such limitation, the symbol 
20 "LARGE" will be displayed even when n3 is only 
one. In such a case, the indication not be suitable 
for showing the distribution. 

Such conditions as described above are also 
provided to other use frequencies. However, they 
25 are not described in detail in the description below. 

In step S305, a determination is made as to 
whether the number n 2 is not 0. If the result of the 
determination is NO, the control proceeds to step 
S315, and otherwise the control proceeds to step 
ao S306. 

In step S306, a determination is made as to 
whether the number x\z is 20% or more of the 
number N. If the result of the determination is YES, 
control proceeds to step S307, otherwise control 

35 proceeds to step S315. 

In step S307, a determination is made as to 
whether the number m is larger than 0 or not. If 
the result of the determination is YES, control pro- 
ceeds to S308, and otherwise control proceeds to 

40 stepS318. 

In step S308, a determination is made as to 
whether the number ni is 15% or more of the 
number N. If the result of the determination is YES, 
control proceeds to step A2, and otherwise control 

45 proceeds to step S318a. 

In step A2, since cooking programs which be- 
long to each of frequency groups in use of one to 
three times, four to six times, and seven times or 
more exist, respectively, and also they exist to a 

so certain number or more, all the symbols "LARGE", 
"MEDIUM", "SMALL" are displayed. 

In step S318a, a determination is made as to 
whether the number no is not 0. If the result of the 
determination is NO (no = 0), control proceeds to 

55 step A3, and otherwise (no h 0) control proceeds 
to step A4. 
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In step A3, since cooking programs which be- 
long to each of frequency groups in use of four to 
six times and seven times or more exist to a 
certain number or more, and also a program which 
has never been used exists, only symbols 
"LARGE, "MEDIUM" are displayed. In step A4, 
since cooking programs used four to six times and 
programs used seven times or more exist and a 
cooking program used three times or less does not 
exist, a symbol "EXCHANGE" indicating a time for 
exchanging external storing medium is displayed 
together with the symbols "LARGE" and 
"MEDIUM". 

A description will be made below about the 
case where the control proceeds to step S309 from 
step S303 and step S304. In this case, it should be 
noted that cooking programs which have been 
used seven times or more do not exist over a 
certain number. 

In step S309, a determination is made as to 
whether the number n 2 is larger than 0 or not. If 
the result of the determination is NO, control pro- 
ceeds to step S313, and otherwise control pro- 
ceeds to step S310. 

In step S3 10, a determination is made as to 
whether the number x\2 is 20% or more of the 
number N. If the result of the determination is NO, 
control proceeds to step S313, and otherwise con- 
trol proceeds to step S31 1. 

With steps S309, S310, case division has been 
made as to whether a certain number or more of 
cooking programs which have been used four to 
six times exist or not. 

In step S311, a determination is made as to 
whether a cooking program which has been used 
once to three times exists or not. If the result of the 
determination is NO, control proceeds to step A10, 
and otherwise control proceeds to step S312. 

In step S312, a determination is made as to 
whether the number ni is 15% or more of the 
number N. If the result of the determination is NO, 
control proceeds to step A10, and otherwise control 
proceeds to step A9. 

By steps S311, S312, case division has been 
made as to whether a certain number or more of 
cooking programs which have been used once to 
three times exist or not. 

In step A9, since no cooking program exists 
which has been used seven times or more and 
both a certain number of cooking programs exist 
which have been used once to three times and four 
to six times, the symbols "MEDIUM" and "SMALL" 
are displayed. In step A10, a certain number or 
more of cooking programs which have been used 
four to six times only exist, so that the symbol 
"MEDIUM" only is displayed. 



When the flow proceeds to step S313, it should 
be noted that more than a certain number of cook- 
ing programs do not exist which have be n used 
four times or more. In step S313, a determination is 
5 made as to whether the number ni is not 0. If the 
result of the determination is YES, control proceeds 
to step S314, and otherwise control proceeds to 
step A12. 

In step S314, a determination is made as to 

10 whether the number ni is 15% or more of the 
number N. If the result of the determination is NO, 
control proceeds to step A12 and otherwise control 
proceeds to step A1 1 . 

In step A1 1 , since a certain number or more of 

75 the used cooking programs which have been used 
only once to three times exist, so that the symbol 
"SMALL" only is displayed. In step A12, since 
more than a certain number of cooking programs 
which have been used once or more do not exist, 

20 no symbol is displayed. 

In the description below, a case where the 
control proceeds to step S3 15 as a result of the 
determinations in steps S305, S306 will be de- 
scribed. In this case, it should be noted that a 

25 certain number or more of cooking programs exist 
which have been used seven times or more and a 
certain number or more of cooking programs do 
not exist which have been used four to six times. 
In step S315, a determination is made as to 

30 whether the number ni is larger than 0 or not. If 
the result of the determination is YES, control pro- 
ceeds to step S316, and otherwise control pro- 
ceeds to step S318. 

In step S316, a determination is made as to 

35 whether the number ni is 15% or more of the 
number N. If the result of the determination is NO, 
control proceeds to step S318, and otherwise, con- 
trol proceeds to step S316a. 

It should be noted that cases have been 

40 grouped by steps S315 and S316 into a case 
where there exist a certain number or more of 
cooking programs which have been used once to 
three times and a case where it is not so. 

In step S316a, a determination is made as to 

45 whether the number no is 55% or less of the 
number N. If the result of the determination is YES, 
control proceeds to step S317, and otherwise con- 
trol proceeds to step A6. 

In step S317, a determination is made as to 

so whether the number n 3 is 30% or more of the 
number N. If the result of the determination is YES, 
control proceeds to step A5, and otherwise control 
proceeds to step A6. 

In step A5, since the number of cooking pro- 

55 grams is rather large which have been used seven 
times or more, and a certain number of cooking 
programs also exist which have been used once to 
three times, and only very small number or none of 
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cooking programs exist which have been used four 
to six times, a symbol "ATTENTION" indicating 
unbalanced use is determin d together with sym- 
bols "LARGE" and "SMALL". 

In step A6, since not so many cooking pro- 5 
grams exist which have been used seven times or 
more while a certain number or more of cooking 
programs exist which have been used once to 
three times and seven times or more, respectively, 
and only a certain number or less of cooking w 
programs exist which have been used for two to six 
times, a determination of occurrence of extremely 
unbalanced use pattern of cooking programs is not 
made yet, and only two symbols "LARGE" and 
"SMALL" are displayed. 75 

A case where control proceeds to step S318 as 
a result of determinations in steps S315, S316 will 
be described betow. In this case, it should be 
noted that the number n3 is a certain number or 
more, that the number n 2 is a certain number or 20 
less, and the number m is also at a certain number 
or less. 

In step S318, a determination is made as to 
whether the number no is equal to 0 or not. If the 
result of the determination is YES, control proceeds 25 
to step A7, and otherwise control proceeds to A8. 

In step A7, since there is no program which 
has never been used, and since the number n 3 is 
especially large, two symbols " EXCHANGE "s in- 
dicating a time for exchanging external storing me- 30 
dium are displayed in addition to the symbol 
"LARGE". 

In step A8, although most of the programs 
have been used seven times or more, there exist 
programs which have never been used, so that it is 35 
not determined yet that it is time to exchange 
external storing medium, and the symbol "LARGE" 
only is displayed. 

With a program according to the flow shown in 
Fig. 36 as described above, processing for deter- 40 
mining a combination of symbols according to the 
distribution of frequencies in use of cooking pro- 
grams can be implemented. 

As clearly seen from the above description, in 
a microwave oven according to the present inven- 46 
tion, a plurality of cooking programs supplied in a 
form of external storing medium such as an IC card 
or a RAM pack are grouped according to a plurality 
of kinds of predetermined use frequency reference 
values. On the basis of the grouped results, a 50 
combination of symbols indicating each use fre- 
quency reference is determined and displayed. 
The distribution of frequencies in use of all the 
cooking programs is expressed in an easily under- 
standable manner. Accordingly, it is possible to 55 
grasp conditions of use of cooking programs at 
large in an instant. 



The number and specific menu names of cook- 
ing programs which belong to respective use fre- 
quency groups can be known whenever necessary. 
As already described in the above embodiment, a 
symbol is displayed in the vicinity of a menu 
code which belongs to the specified use frequency 
group in a displayed menu list, so that the cor- 
responding menu can be known easily and clearly. 

The display of total conditions of use of all the 
cooking programs is spotlighted in total and long- 
term view with a combination of use frequency 
symbols. When they are evenly used, or when only 
partial programs are used in a concentrated man- 
ner, such information is clearly presented to a user 
by a combination of displayed symbols. For exam- 
ple, a symbol "ATTENTION" is displayed when 
only particular programs are intensively used repet- 
itively. 

On the other hand, when all the cooking pro- 
grams prepared in external storing medium are 
evenly used and most of the programs have been 
used four times or more, a symbol indicating 
"TIME FOR EXCHANGE" of the external storing 
medium is displayed. When most of the cooking 
programs have been used seven times or more, 
two symbols indicating "TIME FOR EXCHANG- 
ING" are displayed in the above-described em- 
bodiment. A user can be advised at an appropriate 
time to exchange external storing media. 

Menus of cooking programs with high frequen- 
cy in use are menus with matured experience in 
the procedure for a user. On the other hand, 
menus with low frequency in use are considered to 
be menus which are new to the user or which can 
be selected only when the user has enough time 
because they require a long time for cooking. Ac- 
cordingly, for a user who has limited time for 
cooking, e.g., a housewife in a dual-income family, 
it can be said that selecting menus grouped on the 
basis of the magnitudes of use frequencies as a 
reference according to time they can spend for 
cooling is a rational principle in deciding menus. In 
the present invention, in order to implement such 
rational menu deciding principle as described 
above, menus to be selected can be limited by 
specifying a frequency in use. It enables selection 
of menus according to the time provided for the 
user in a short time. 

Also, in the present invention, a symbol indica- 
tive of a warning is displayed for unbalanced con- 
ditions of use of cooking programs. Accordingly, in 
the following menu selection, menus with low fre- 
quency in use can be intentionally introduced. It 
can exclude occurrence of programs with low fre- 
quency in use, or, so-called "idle programs." 

Although the present invention has been de- 
scribed and illustrated in detail, it is clearly under- 
stood that the same is by way of illustration and 
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example only and is not to be taken by way of 
limitation, the spirit and scope of the present inven- 
tion being limited only by the terms of the appen- 
ded claims. 

5 

Claims 

1. A microwave oven, comprising: 

cooking means (12) for cooking food ac- 
cording to a cooking program specifying a 10 
procedure of operation of said cooking means 
(12); 

cooking control data storing means (22) for 
storing cooking control data for controlling 
cooking including a plurality of cooking pro- 75 
grams; 

cooking program selecting means (10, 14, 
20) responsive to manual operation by a user 
for selecting one of said cooking programs 
stored in said cooking control data storing 20 
means (22) and providing the selected one of 
said cooking programs to said cooking means 
(12); 

use frequency storing means (16) for stor- 
ing frequency data indicative of frequencies 25 
with which each of said cooking program 
stored in said cooking control data storing 
means (22) is selected by said cooking pro- 
gram selecting means (10, 14, 20); 

grouping means (46) for grouping said plu- 30 
rality of cooking programs into a plurality of 
groups according to the frequencies in use of 
said plurality of cooking programs stored by 
said use frequency storing means (16); 
and 35 

use frequency information display means 
(10, 14, 48, 49) for outputting information re- 
lated to the number of cooking programs which 
belong to each of said groups grouped by said 
grouping means (46). 40 

2. The microwave oven according to claim 1, 
wherein said use frequency information display 
means (10, 14, 48, 49) comprises, 

use frequency distribution pattern match 45 
detecting means (48) for detecting coincidence 
between a result grouped by said grouping 
means of said plurality of cooking programs 
and a predetermined use frequency distribu- 
tion pattern, and 50 

means (49) for displaying predetermined 
information in accordance with said use fre- 
quency distribution pattern of which coinci- 
dence with the result of grouping of said plural- 
ity of cooking programs is detected by said 55 
use frequency distribution pattern match de- 
tecting means (48). 



3- The microwave oven according to claim 2, 
further comprising: 

transferring means (24) for transferring one 
of said cooking programs from an external 
storing medium (26) storing a plurality of pre- 
determined cooking programs to said cooking 
program storing means (22), wherein 

said use frequency distribution pattern 
match detecting means (48) includes means 
for detecting that all of said cooking programs 
stored in said cooking program storing means 
(22) are selected for the number of times 
greater than a predetermined number of times. 

4. The microwave oven according to claim 1, 
wherein said cooking program selecting means 
(10, 14, 20) includes 

use frequency specifying means (32, 36) 
for specifying a desired use frequency range 
in response to a user's specifying a desired 
group among said plurality of groups grouped 
by said grouping means (46), and 

said use frequency information display 
means (10, 14, 48, 49) includes retrieving 
means (32) for retrieving one of said cooking 
program having a frequency in use within the 
range specified by said use frequency specify- 
ing means (32, 36) from said cooking program 
storing means (22), and 

means (49) for presenting to said user said 
cooking program retrieved by said retrieving 
means (32). 

5. The microwave oven according to claim 1, 
wherein said grouping means (46) includes se- 
lectively grouping means (46) for selectively 
grouping each of said plurality of cooking pro- 
grams into either one of plurality of groups 
according to the frequencies in use of each of 
said plurality of cooking programs stored by 
said use frequency storing means (16). 

6. The microwave oven according to claim 5, 
wherein said use frequency storing means (16) 
comprises accumulated number storing means 
(42) for storing accumulated number of times 
of use for each of said plurality of cooking 
programs, and 

said selectively grouping means (46) com- 
prises means for comparing the number of 
times of use of each of said plurality of cook- 
ing programs stored in said accumulated num- 
ber storing means (42) and a predetermined 
threshold value and grouping each of said 
cooking programs into either one of said 
groups according to the result of said compari- 
son. 
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7. The microwave oven according to claim 5, 
wherein said use frequency storing means (16) 
comprises accumulated number storing means 
(42) for storing accumulated number of times 
of use about each of said plurality of cooking 5 
programs, and 

said selectively grouping means (46) com- 
prises means (46) for grouping each of said 
cooking programs into either one of four 
groups on the basis of the maximum value w 
among ones of predetermined three threshold 
values different from each other, said ones of 
predetermined threshold values being smaller 
than the accumulated number of use of each 
of said plurality of cooking programs stored in ib 
said accumulated number storing means (42). 



a The microwave oven according to claim 7, 
wherein said three threshold values include 0, 
3 and 6. 



12. The microwave oven according to claim 10, 
wherein said use frequency storing means (16) 
comprises accumulated number storing (42) 
means for storing accumulated number of use 
for each of said plurality of cooking programs, 
and 

said selectively grouping means (46) com- 
prises means (46) for grouping each of said 
cooking programs into either one of four 
groups on the basis of the maximum value 
among ones of predetermined three threshold 
values different from each other said ones of 
threshold values being smaller than the accu- 
mulated number of use of each of said plurality 
of cooking programs stored by said accumu- 
lated number storing means (42) among. 

13. The microwave oven according to claim 12, 
wherein said three threshold values include 0, 

20 3, and 6. 

14. The microwave oven according to claim 13, 
wherein said four groups include, 

a first group to which a cooking program 
which has its accumulated number of use not 
larger than 0 belongs, 

a second group to which a cooking pro- 
gram having its accumulated number of use 
not greater than 3 belongs, 

a third group to which a cooking program 
having its accumulated number of use not 
greater than 6 belongs, and 

a fourth group to which a cooking program 
having its accumulated number of use greater 
than 6 belongs. 

15. The microwave oven according to claim 14, 
wherein said condition satisfaction detecting 
means (48) includes, 

total number detecting means for detecting 
a total of accumulated number of use of said 
cooking programs, 

means for detecting the number of said 
cooking programs which belong to each of 
said groups, 

proportion calculating means for producing 
proportion of the number of use of said cook- 
ing programs which belong to each of said 
groups to said total of said accumulated num- 
ber of use, 

use rate magnitude determining means 
(S304, S306, S308, S310, S312, S314, S316, 
S316a, S317) for determining whether said 
proportion of each of said groups is larger or 
not than a reference value predetermined for 
each of said groups, and 

coincidence determining means (A1-A12) 
for determining coincidence between an actual 



9. The microwave oven according to claim 1, 
wherein said use frequency information display 
means (10, 14, 48, 40) comprises, 

condition satisfaction detection means (48) 25 
for detecting that the result of grouping by said 
grouping means of said plurality of cooking 
programs satisfies a predetermined condition, 
and 

symbol display means (49) for displaying a 30 
symbol previously associated with said satis- 
fied condition according to said satisfied con- 
dition. 

10. The microwave oven according to claim 9, 35 
wherein said grouping means (46) includes se- 
lectively grouping means (46) for selectively 
grouping each of said plurality of cooking pro- 
grams into either one of plurality of groups 
according to the frequencies in use of each of 40 
said plurality of cooking programs stored by 
said use frequency storing means (16). 

11. The microwave oven according to claim 10, 
wherein 45 

said use frequency storing means (16) 
comprises accumulated number storing means 
(42) for storing the accumulated number of use 
for each of said plurality of cooking programs, 
and 50 

said selectively grouping means (46) com- 
prises means (46) for comparing the number of 
use of each of said plurality of cooking pro- 
grams stored in said accumulated number 
storing means (42) and a predetermined 55 
threshold value and grouping each of said 
cooking programs into either one of said 
groups. 
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combination of outputs of said use rate mag- 
nitude determining means (S304, S306, S308, 
S310, S312, S314, S316, S316a, S317) and a 
previously prepared combination. 

5 

16. The microwave oven according to claim 15, 
wherein said coincidence determining means 
(A1-A12) includes means (A1-A12) for deter- 
mining coincidence between an actual com- 
bination of outputs of said use rate magnitude w 
determining means (S304, S306, S308, S310, 
S312, S314, S316, S316a, S317) and either 

one of a plurality of combinations prepared in 
advance. 

75 

17. The microwave oven according to claim 16, 
wherein said plurality of previously prepared 
combinations includes a first combination (A7) 
in which a use rate of said fourth group Is 
larger than a predetermined value and all of 20 
use rates of other groups are smaller than a 
predetermined value, and 

said symbol display means (49) includes 
means for displaying a first symbol for sug- 
gesting exchanging cooking programs in re- 25 
sponse to coincidence of an actual combina- 
tion of outputs of said use rate magnitude 
determining means (S304, S306, S308, S310, 
S312, S314, S316, S316a, S317) and said first 
combination. 30 

18 The microwave oven according to claim 16, 
wherein said previously prepared plurality of 
combinations include a first combination (A4) 
in which the use rates of said third group and 35 
said fourth group are larger than a predeter- 
mined value and any of use rates of other 
groups are smaller than a predetermined val- 
ue, and 

said symbol display means (49) includes 40 
means for displaying a first symbol (A4) for 
suggesting exchanging cooking programs in 
response to coincidence between an actual 
combination of outputs of said use rate mag- 
nitude determining means (S304, S306, S308, 45 
S310, S312, S314, S316, S316a, S317) and 
said first combination (A4). 

19. The microwave oven according to claim 16, 
wherein said previously prepared plurality of 50 
combinations include a first combination (A5) 
in which use rates of said second group and 
said fourth group are larger than predeter- 
mined values, respectively, and the use rate of 
said third group is smaller than a predeter- 65 
mined value, and 

said symbol display means (49) includes 
means for displaying a first symbol (A5) for 



suggesting to a user to a user that use of the 
cooking programs is unbalanced, in response 
to coincidence of an actual combination of 
outputs of said use rate magnitude determining 
means and said first combination (A5). 

20. The microwave oven according to claim 1, 
wherein said cooking control data storing 
means (22) comprises, 

category information storing means (309) 
for storing category information indicating a 
plurality of categories into either one of which 
each of said cooking programs is grouped, 

menu information storing means (301) for 
storing first menu information to which a pre- 
determined plurality of said categories are di- 
rectly related, 

cooking name storing means (307) for 
storing a name of cooking of each of said 
cooking programs associating the same with at 
least one of said plurality of categories, 

cooking program storing means (303) for 
storing each of said cooking programs asso- 
ciated with a corresponding one of said cook- 
ing name, and 

cooking appearance image storing means 
(304-306) for storing image data indicating ex- 
ternal appearance of cooking for each of said 
cooking programs. 

21. The microwave oven according to claim 20, 
wherein said category information includes a 
name of each of said categories. 

22. The microwave oven according to claim 21, 
wherein said cooking program selecting means 
(10, 14, 20) includes, 

image display means (28, 204) including a 
plurality of image display areas each of which 
is capable of selectively displaying an image, 

a plurality of manually operable operation 
signal generating means (30, 202) each asso- 
ciated with either one of respective said image 
display areas for generating an operation sig- 
nal respectively distinguishable in accordance 
with operation by an operator, 

interpreting means (36) for previously stor- 
ing information related to an image displayed 
on each of said image display areas for inter- 
preting said operation signal by outputting in- 
formation related to the image displayed on a 
corresponding one of said image display ar as 
in response to said operation signal, 

processing selecting means (32) for select- 
ing a following process in response to an out- 
put of said interpreting means, and 

cooking program retrieving means (32) re- 
sponsive to selection by said processing se- 
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lecting means (32) of start of execution of a 
particular cooking program for retrieving a cor- 
responding one of said cooking programs from 
said cooking control data storing means (22) 
and providing the program to said cooking 
means (12). 

23. The microwave oven according to claim 22, 
wherein said processing selecting means (32) 
includes, 

menu selecting means responsive to an 
output of said interpreting means being speci- 
fying a menu name, for reading out corre- 
sponding menu information from said menu 
information storing means (301) and providing 
a list of names of category information related 
to said read out menu information to said im- 
age display means (28, 204) and said inter- 
preting means (36), 

category selecting means responsive to an 
output of said interpreting means (36) being 
specifying a category name, for reading out 
corresponding category information from said 
category information storing means (309) and 
providing a list of names of cooking programs 
related to said read out category information to 
said image display means (28, 204) and said 
interpreting means (36), 

cooking selecting means responsive to an 
output of said interpreting means (36) being 
specifying a cooking name, for reading out 
corresponding cooking program information 
from said cooking program storing means 
(303) and reading out image data designating 
appearance of a cooking program related to 
said read out cooking program information 
from said cooking appearance image storing 
means (304) and providing the same to said 
image display means (28, 204), and 

specified process executing means (32) 
responsive to an output of said interpreting 
means (36) being specifying execution of pre- 
determined particular processing, for executing 
corresponding particular processing. 

24. The microwave oven according to claim 23, 
wherein said particular processing means (32) 
includes grouping activating means (32) for 
activating said grouping means (46) when an 
output of said interpreting means (36) instructs 
activation of said grouping means (46). 

26. The microwave oven according to claim 24, 
wherein said particular processing means (32) 
further includes frequency information display 
means (38, 39) for displaying on said image 
display means (28, 204) information outputted 
by said use frequency information outputting 



means (10, 14, 48, 49) after activation of said 
grouping means (46) by said grouping activat- 
ing means (32). 

5 26. The microwave oven according to claim 23, 
wherein said particular processing means (32) 
includes group selecting means for selecting 
particular one of said groups in response to an 
output of said interpreting means being a par- 
10 ticular value, and 

said category selecting means includes 
determination means for making a determina- 
tion as to whether the cooking program asso- 
ciated with said selected category belongs to 
75 said selected group or not, and 

means in response to an output of said 
determining means for appending to said cook- 
ing specifying information in the list provided 
to said image display means information for 
20 specifying whether each belongs to said se- 
lected group or not, and 

said image display means (28, 204) in- 
cludes display manner changing means re- 
sponsive to said information appended to said 
25 cooking specifying information, for making a 

manner of display of said cooking specifying 
information different from ones in other cases. 

27. The microwave oven according to claim 26, 
30 wherein said display manner change means 
includes a symbol adding means for displaying 
said displayed cooking specifying information 
with a predetermined symbol added thereto. 

as 2a The microwave oven according to claim 27, 
wherein a symbol which is added to said cook- 
ing name by said symbol adding means in- 
cludes an asterisk. 

40 29. The microwave oven according to claim 28, 
wherein said group selecting means includes 
means for displaying group specifying informa- 
tion for specifying each of said groups asso- 
ciated with either one of said image display 

45 areas on said image display means (28, 204) 

in response to an output of said interpreting 
means (36), and 

group determining means in response to 
the output of said interpreting means (36) cor- 

60 responding to either one of said image display 

areas for determining that a group associated 
with the corresponding one of said image dis- 
play areas is selected. 

65 30. The microwave oven according to claim 1, 
wherein said cooking program selecting means 
(10, 14, 20) includes, 

group selecting means with which the user 
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selects particular one of said groups, 

cooking specifying information producing 
means (22) for searching said cooking control 
data storing means and producing a list of 
information for specifying said cooking pro- 5 
gram according to a demand of a user, 

determining means for making a deter- 
mination as to whether each of said cooking 
control data retrieved by said cooking specify- 
ing information producing means belongs to w 
said particular group selected by said user or 
not, and adding particular information at a cor- 
responding portion in the list produced by said 
cooking specifying information producing 
means in case said cooking control data is 15 
determined to belong to said particular group, 

display means for displaying said list pro- 
duced by said cooking specifying information 
producing means in a visible manner, and 

display manner changing means for dis- 20 
playing an element corresponding to a cooking 
program which is determined to belong to said 
particular group by said determining means in 
a manner which is different from that in a case 
where it is not so. 25 

31- The microwave oven according to claim 30, 
wherein said display manner changing means 
includes symbol adding means (49) for adding 
a predetermined symbol to said cooking speci- 30 
tying information to be displayed. 

32. The microwave oven according to claim 31, 
wherein a symbol which said symbol adding 
means adds to said cooking specifying in- 35 
formation includes an asterisk. 

33. The microwave oven according to claim 32, 
wherein said group selecting means includes 

image display means (28. 204) having a aq 
plurality of image display areas each being 
capable of selectively displaying an image, 

operation signal generating means (30, 
202) associated with each of said image dis- 
play areas for generating an operation signal 45 
related to either one of said image display 
areas in response to operation by a user, 

means for displaying group specifying in- 
formation for specifying each of said groups on 
said image display means (28, 204) associated so 
with either one of said image display areas, 
and 

group determining means for determining 
that a group related to a corresponding one of 
said image display areas is selected by a user 55 
in accordance with an output of said operation 
signal generating means being corresponding 
to which one of said image display areas. 
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